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Further Information
Shock / Boundary Layer Interaction
SBLIs in Scramjet Isolator Systems
Over-expanded Nozzle
Contours of the second invariant of the velocity gradient tensor colored by streamwise momentum. Negative dilatation overlaid. Ma ∞ = 2.28. Re θ = 2800.
Oblique SBLI
• LES useful as surrogate truth model for identifying epistemic causes of uncertainty in RANS models
• Thermal and pressure loads can limit scramjet operability
Shock Train in a Constant Area Duct
• Work towards simulation of inlet/isolator unstart process 
Motivation and objectives
• Over-expanded rocket nozzles are subject to internal shock waves.
• Unsteady shock waves can cause large side loads in the device.
• Capture and study STBLI physics such as shock/separation unsteadiness and flow asymmetry.
• Shock wave interaction with turbulence and sharp density gradients is a common phenomenon arising widely in various areas of science and technology such as cosmic science (supernova explosion), energy technology (inertial confinement fusion), medical application (shock wave lithotripsy) and perhaps most obviously in supersonic flight (shock/boundary layer interaction).
Approach
• High-order compressible Navier-Stokes solver on structured mesh.
• Localized Artificial Diffusivity (LAD) for shock capturing with dilatation-based switching function
Current Work
• Improve the numerical methods to capture unresolved discontinuities with minimum numerical dissipation • Advance the understanding of interactions between shocks and turbulent boundary layers and other turbulent mixing layers.
